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Objectives for the Pilot Study Discussed between UCD & DWR

eTo combine real-time land use GIS and environmental data with
UCD-ACASA (UC Davis Advanced Canopy-Atmosphere-Soil
Algorithm) to estimate daily ET and CO, exchange accurately,
especially for the Delta (DeltaVision)

eTo compare ACASA ET simulations with data from CIMIS

eTo link ACASA to WRF (Weather Research and Forecast model)
for making daily ET (and CO,) forecasts

eTo compare ACASA-WREF ET predictions with data from CIMIS



Long Term Applications of the Pilot Study

eWater Consumption and CO, exchange for California Landscapes,
past, present, short-term predictions, and long-term predictions
including Climate Change; snowpack and snowmelt predictions
also

Additional Steps Needed to Reach Long Term Applications

eExtension of Study Domain to Entire State

eHistorical Weather & Landscape Data (Past)

eCurrent Weather & Landscape Data (present)

eSynoptic Scale Predicted Weather & Current Landscape Data

e(short-term predictions)

eGeneral Circulation Model Output, Interpolated to Regional Scale
Nesting with connection to ACASA (long-term predictions)



ACASA: Biosphere-atmosphere
evapotranspiration
Q CO, H,0
‘ ‘ a.) Water Vapor (ET) and energy fluxes
b.) Carbon Dioxide Exchange
c.) Inputs: Radiation, wind, surface type,

soll moisture, humidity, temperature,
etc.




ACASA Modeling (Process
Based) with WRF Linkage

Soil-Plant-Atmosphere Models scale from Leaf to Canopy to Regions of 100’s of km
Processes of evaporation and transpiration from Soil, Leaves

Processes of Photosynthesis and Respiration from Soil, Leaves, Stems, etc.
Processes of Turbulent Transfer from Canopy Layers to Atmosphere

Processes of Radiation Transfer through Canopy



Model Overview: Regional Scale (MM5, WRF)
Linked to Detalled Surface Layer Model
ACASA

ACASA being shared with U.S., German, Italian,

Australian Colleagues, with training given to their
personnel

ACASA can be run as a stand-alone model for
fleld scale estimates of water demand and
carbon exchange, including in conjunction with
remotely sensed data



ACASA-WRF Modeling to Scale Up

Leaf Parameterization Layer or Discretize
(Ball-Berry,Von Canopy, Equations

Caemmerer-Farquhar); for Transfer Between
Soll Points

Abstract Plants

As Parts of Elements
In Canopies

ontinue Proce
to Large Scalesgse . e




ACASA-WRF Interactive (WRF Grids)

ACASA

Fluxes and Weather
Variables Interact
Grid size 1-10’s km
Domain 100’s.km
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QFX between 2007-12-03_00:00:00 and 2007-12-04_00:00:00
UPWARD MOISTURE FLUX AT THE SURFACE kg m-2 s-1
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Figure 3: Average July 21-31 fluxes and accumulated precipitation for western North America. Plots (a)-(c) are MM5-ACASA,
MMS35-BATS, and MM5-LECMWF H (W m2) values, respectively. Plots (d)-(f) are the same as (a)-(c) but for LE (W m2). Plot
() is the average July 21-31 MM5-ACASA NEE, or CO, flux density (umol m s-!). Plots (h) and (I) are July 21-31

MMS5-ACASA and MMS-LECMWF accumulated precipitation (cm) for western North America, respectively
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topography '

Average Surface Fluxes
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LATENT HEAT FLUX (LE) W m™
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FOREST SNOWPACK EVOLUTION — ACASA vs. Observed

{results from the Snow Model Intercomparison Project, Phase Il}
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SUMMARY

ePotential Collaboration between DWR & UCD for ACASA-WRF
Simulations: Water Consumption and CO, exchange for California
Landscapes, past, present, short-term predictions, and
long-term predictions including Climate Change with credible
land-surface-atmosphere model of two-way interactions

UCD contacts:

ktpawu@ucdavis.edu
rlsnyder@ucdavis.edu

Thanks for your Attention!



